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S o u t h  C a r r a b i n  L e a s e  Block 
(86M8 a n d  87M7) 
1 9 8 7  rainfall 
Date/mm Date/mm Date/mm 
J a n u a r y  2 2 /  1.0 June 4 /  1.0 September 12/3.7 
7 /  5.0 23/9.2 
F e b r u a r y  Nil 8/10.4 24/3.2 
1 0 /  2.6 26/1.4 
M a r c h  1 5 /  0.2 1 6 / N  x P 27/1.6 
2 4 /  0.6 1 9 /  9.4 
2 6 /  0.8 2 9 /  3.6 October 6/1.5 
3 1 /  0.5 12/6.8 
July 6 /  7.8 13/4.9 
A p r i l  8 /  7.6 9 /  2.3 14/0.6 
1 0 /  0.8 2 3 /  3.2 15/0.3 
1 1 /  0.5 29/24.4 
26/23.0 30/11.2 November 1/8.8 
2 9 /  0.8 3 1 /  3.0 11/0.6 
3 0 /  8.6 15/4.2 
August 1 /  0.3 16/1.5 
May  6-10/25.6 13/13.2 28/0.6 
1 1 /  3.0 1 4 /  0.3 30/6.4 
1 2 /  0.9 2 0 /  9.8 
26/12.4 
I r r i g a t i o n  1987 
D a t e  1/9 16/9 1/10 12/10 22/10 
87M7 mm 12 13 21 17 17 
86M8 G r a z i n g  a n d  h a r v e s t i n g  l u p i n s  a n d  t h e  n i t r o g e n  r e q u i r e m e n t s  o f  a 
f o l l o w i n g  w h e a t  crop 
( w i t h  B i l l  B o o t h ,  M e l  M a s o n  a n d  I a n  Rowland) 
L o c a t i o n :  M e r r e d i n  R e s e a r c h  S t a t i o n  - S o u t h  C a r r a b i n  Block 
Soil: 
Depth Clay pH 
(H20) 
OC T o t a l  N C / N  ratio 
0 - 1 0  cm 14.3 5.5 0.66 0.028 23.7 
0 - 1 5  cm 14.8 5.2 0.60 0.027 22.1 
1 5 - 3 0  cm 19.8 4.8 0.44 0.023 19.2 
3 0 - 4 5  cm 22.3 4.5 0.24 0.016 15.4 
Y e l l o w  l o a m y  sand 
H i s t o r y :  C l e a r e d  1984 
W h e a t  1 9 8 5  2 0 0  k g  S u p e r  C u  Mo Zn 
T r i a l  c o m m e n c e d  1986 
H a r v e s t e d  l u p i n s  1 / 1 2 / 8 6  3 5 4  kg/ha 
H a r v e s t e d  o a t s  5 / 1 2 / 8 6  6 3 3  kg/ha 
G r a z e d  p l o t s  - l i g h t  g r a z i n g  J a n u a r y  1987 
A n i m a l s  f r o m  p a d d o c k  g r a z e d  p l o t s  1 0 ,  1 1  a n d  1 2  v e r y  h a r d  in 
F e b r u a r y  1987 
C o a r s e  o r g a n i c  m a t t e r  w a s  s c r a p e d  u p  a f t e r  h a r v e s t  b u t  p r i o r  to 
g r a z i n g  o n  8 / 1 2 / 8 6 .  T h i s  w a s  a l s o  c a r r i e d  o u t  a f t e r  g r a z i n g  on 
3 / 2 / 8 7  a n d  a g a i n  p r i o r  t o  s e e d i n g  o n  6 / 5 / 8 7 .  S o i l  mineral 
n i t r o g e n  w a s  m e a s u r e d  o n  b u l k e d  0 - 1 0  cm c o r e s  a t  t h e  t i m e  o f  each 
s c r a p i n g  a n d  i n  p r o f i l e s  t o  5 0  c m  a t  seeding. 
S e a s o n a l :  1987 
r u i t i v a t p d  o n  7/5/87 
S o w n  w i t h  4 5  k g / h a  E r a d u  o n  2 5 / 5 .  2 0 0  k g  S u p e r / h a  d r i l l e d  with 
t h e  s e e d .  T h e  s e e d  w a s  n o t  t r e a t e d  w i t h  s o d i u m  molybdate. 
P l o t s  c u t  f o r  d r y  m a t t e r  a n d  N u p t a k e  o n  2 0 / 7  a n d  1 / 1 0  a n d  the 
p l o t s  w e r e  h a r v e s t e d  f o r  g r a i n  y i e l d  o n  o r  a b o u t  1/12/87. 
C o m m e n t s :  T h i s  t r i a l  i s  d i f f i c u l t  t o  a n a l y z e  s t a t i s t i c a l l y  b e c a u s e  o f  the 
t r e a t m e n t  c h a n g e s  i n d u c e d  b y  s h e e p  b r e a k i n g  i n  t o  s o m e  o f  the 
p l o t s .  F u r t h e r ,  l u p i n  g r a i n  y i e l d s  w e r e  n o t  v e r y  h i g h  a n d  so 
d i f f e r e n c e s  b e t w e e n  h a r v e s t e d  a n d  u n h a r v e s t e d  t r e a t m e n t s  a r e  not 
l a r g e .  A l s o  t h e  g r a z i n g  i n t e n s i t y  w a s  n o t  v e r y  s e v e r e  ( e x c e p t  on 
t h e  u n i n t e n t i o n a l l y  g r a z e d  p l o t s )  a n d  s o  t h e  e f f e c t  o f  g r a z i n g  is 
a l s o  r e l a t i v e l y  small. 
( 1 )  T h e  m a i n  e f f e c t  o f  g r a z i n g  w a s  t o  r e m o v e  s e e d  ( a n d  seed 
n i t r o g e n ) .  H o w e v e r  g r a z i n g  a l s o  s e e m e d  t o  p r o m o t e  early 
g e r m i n a t i o n  o f  l u p i n  s e e d s  s o  t h a t  a g r e e n  m a n u r i n g  effect 
w a s  p o s s i b l e  ( a l b e i t  s m a l l ) .  O n  t h e  u n g r a z e d  plots, 
g e r m i n a t i o n  o f  l u p i n s  o c c u r r e d  a f t e r  s e e d i n g  cultivation. 
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( 2 )  N i t r o g e n  i n  l u p i n  t o p s  o n  1 5 / 1 0 / 8 6  d i d  n o t  r e f l e c t  final 
n i t r o g e n  y i e l d s  a s  d e t e r m i n e d  b y  s c r a p i n g s  ( i . e .  lupins 
f i x  a n d  t r a n s l o c a t e  n i t r o g e n  f r o m  t h e  r o o t s  t o  t h e  tops 
r i g h t  u p  t o  maturity). 
( 3 )  T h e  u n h a r v e s t e d  b u t  g r a z e d  t r e a t m e n t s  (LG a n d  LOG) showed 
h i g h e r  m i n e r a l  n i t r o g e n  i n  t h e  s o i l  t h a n  t h e  analogous 
h a r v e s t e d  o r  u n g r a z e d  t r e a t m e n t s .  O b v i o u s l y  a n i m a l s  help 
t u r n  r e s i d u e  n i t r o g e n  i n t o  i n o r g a n i c  n i t r o g e n .  T h e  summer 
a n d  a u t u m n  p e r i o d s  w e r e  v e r y  d r y  a n d  s o  t h e r e  w a s  n o t  a 
b i g  t u r n o v e r  o f  o r g a n i c  n i t r o g e n  f r o m  t h e  ungrazed 
t r e a t m e n t s  ( L  a n d  LH) a n d  t h e r e  w a s  n o t  a l o t  o f  nitrogen 
t o  t u r n  o v e r  o n  t h e  h a r v e s t  a n d  g r a z e d  t r e a t m e n t  (LHG). 
( 4 )  T h e  u n h a r v e s t e d  u n g r a z e d  l u p i n  p l o t  s e e m e d  t o  g i v e  better 
d r y  m a t t e r  p r o d u c t i o n ,  g r a i n  y i e l d  a n d  n i t r o g e n  uptake 
f i g u r e s  t h a n  t h e  o t h e r  l u p i n  t r e a t m e n t s ,  i n  t h e  a b s e n c e  of 
f e r t i l i z e r  n i t r o g e n  a t  a l l  b u t  t h e  f i r s t  a s s e s s m e n t .  Even 
t h e r e ,  u p t a k e  w a s  h i g h e s t  o n  t h i s  t r e a t m e n t .  This 
r e f l e c t s  t h e  t o t a l  n i t r o g e n  m e a s u r e d  o n  t h e  p l o t s  b u t  not 
t h e  m i n e r a l  n i t r o g e n  m e a s u r e d  a t  seeding. 
( 5 )  T h e  1 9 8 6  l u p i n  t r e a t m e n t s  g a v e  e a r l y  y i e l d  a n d  nitrogen 
u p t a k e  f i g u r e s  i n  w h e a t  w h i c h  w e r e  e q u i v a l e n t  t o  between 
2 0  a n d  3 0  k g / h a  o f  f e r t i l i z e r  n i t r o g e n  o n  t h e  1 9 8 6  oats 
p l o t s .  L a t e r  i n  t h e  s e a s o n ,  t h e  l u p i n  t r e a t m e n t s  were 
e q u i v a l e n t  t o  b e t w e e n  3 0  a n d  4 0  k g / h a  f e r t i l i z e r  nitrogen. 
( 6 )  T h i s  t r i a l  ( m i n u s  o a t s  t r e a t m e n t )  i s  b e i n g  r e p e a t e d  in 
1 9 8 8  a t  S o u t h  C a r r a b i n  o n  a 1 9 8 7  b u l k  l u p i n  crop. 
86M8 R e c o v e r i e s  o f  d r y  m a t t e r  (kg/ha) i n  v a r i o u s  fractions - summer 1986/87 
T r e a t m e n t  (plots) Fraction 15/10 8/12 3/2 6/5 
O a t s  ( 1 ,  9 ,  13) Coarse 1,718 1,402 639 
Fine 331 210 214 
Grazed Faeces - 9 7 
Green - - 5 
Total 2,470 2,039 1,621 865 
L u p i n  ( 5 ,  8 ,  15) Coarse 926 750 726 
H a r v e s t e d  and Fine 408 364 252 
grazed Faeces - 36 15 
Seed 93 13 10 
Green - - 6 
Total 1,620 1,427 1,163 1,009 
L u p i n  ( 4 ,  6 ,  14) Coarse 1,145 705 692 
Fine 768 339 199 
Grazed Faeces 34 61 
Seed 505 36 31 
Green 31 
Total 1,770 2,418 1,114 1,014 
L u p i n  ( 3 ,  7) Coarse 778 1,049 902 
Fine 568 594 414 
Harvested Seed 148 156 134 
Green - - 1 
Total 1,780 1,494 1,799 1,451 
L u p i n  (2) Coarse 1,289 1,070 907 
Fine 786 713 378 
Seed 611 598 522 
Green - - 5 
Total 2,680 2,686 2,381 1,812 
F r a c t i o n s  
C o a r s e :  M a t e r i a l  g r e a t e r  t h a n  2 mm i n c l u d e s  c o a r s e  s t e m s ,  b r a n c h e s ,  p o d s  and 
petioles. 
F i n e :  M a t e r i a l  w h i c h  p a s s e d  a 2 mm s i e v e ,  s o m e  w a s  f l o a t e d  f r o m  t h e  soil 
f r a c t i o n :  i n c l u d e s  l e a f l e t s  a n d  f i n e  o r g a n i c  material. 
I n d i v i d u a l  a n a l y s e s  ( c o r r e c t e d  o n  a s h  c o n t e n t  b a c k  t o  4% a s h )  a r e  available 
f o r  c o a r s e  s t e m s  ( >  4 m m ) ,  m e d i u m  s t e m s  a n d  p o d s  ( >  2 m m ) ,  f i n e  leaflets 
e t c .  ( <  2 mm) a n d  f i n e  f l o a t e d  m a t e r i a l  ( <  2 Mm). 
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86M8 R e c o v e r i e s  o f  n i t r o g e n  ( k g  N/ha) i n  v a r i o u s  fractions - 1986/87 
T r e a t m e n t  (plots) Fraction 15/10 8/12 3/2 6/5 
O a t s  ( 1 ,  9 ,  13) Coarse 13.1 9.6 4.1 
Fine 2.2 2.9 2.6 
Grazed Faeces - 0.2 0.1 
Green - - 0,2 
Soil* 4.5 9.0 8.0 
Total 27.1 19.8 21.7 15.0 
L u p i n  ( 5 ,  8 ,  15) Coarse 8.7 8.3 5.5 
H a r v e s t e d  and Fine 14.6 12.7 7.6 
grazed Faeces - 0.8 0.3 
Seed 4.7 0.7 0.5 
Green - - 0.5 
Soil* 18.0 20.0 22.7 
Total 47.3 46.0 42.5 37.1 
L u p i n  ( 4 ,  6 ,  14) Coarse 13.0 6.4 5.5 
Fine 30.4 9.6 4.6 
Grazed Faeces - 0.7 1.5 
Seed 25.2 1.8 1.5 
Green - - 2.7 
Soil* 18.0 27.0 32.3 
Total 58.3 86.6 45.5 48.1 
L u p i n  ( 3 ,  7) Coarse 8.2 9.7 9.2 
Fine 18.5 21.5 14.8 
Harvested Seed 7.4 8.0 6.7 
Green - - 0.1 
Soil* 15.2 19.0 21.0 
Total 52.6 49.3 58.2 51.8 
L u p i n  (2) Coarse 14.0 8.9 1.3 
Fine 33.4 27.3 13.8 
Seed 30.6 29.0 26.1 
Green - - 
0:4 
Soil* 22.7 22.5 21.0 
Total 78.5 100.7 87.7 62.6 
* NH4 + NO3 n i t r o g e n  i n  0 - 1 0  cm s a m p l e s  o f  b u l k  d e n s i t y  1.5. 
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86M8 M i n e r a l  n i t r o g e n  profiles 6/5/1987 
Treatment Oats LHG 





d e p t h  (cm) 
3 3 3 2 1 2 
0-10 4.7 15.0 22.0 13.5 13.0 14.7 
10-20 3.7 10.3 9.3 7.5 7.0 6.7 
20-30 2.7 3.3 3.3 3.0 3.0 4.3 
30-40 2.3 2.0 2.7 2.5 2.0 3.0 
40-50 2.7 2,0 2.7 2.5 2.0 3.0 
B u l k  0-10 5.3 15.7 22,0 14.0 14.0 18.7 
k g  N / h a  0-50 cm 24 49 60 44 40 48 
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86M8 G r a z e d  a n d  h a r v e s t e d  l u p i n s  a n d  t h e  n i t r o g e n  r e q u i r e m e n t  o f  a subsequent 
c e r e a l  crop 
1 9 8 7  c r o p  results 
( a ) .  D r y  m a t t e r  p r o d u c t i o n  2 1 / 7 / 1 9 8 7  (kg/ha) 
1 9 8 7  k g  N / h a  ( a s  A g r a n  34:0) 
1 9 8 6  T r e a t .  R e p s  N i l  1 0  2 0  3 0  4 0  8 0  160 
O a t s  H ,  G 3 5 8  7 9  8 4  1 2 4  1 3 4  1 2 9  138 
L u p i n  H ,  G 3 1 1 7  1 2 0  1 2 5  1 6 1  1 4 9  1 6 4  155 
L u p i n  G 3 1 0 9  1 2 9  1 4 7  1 4 2  1 3 4  1 7 0  175 
L u p i n  H 2 1 2 2  1 0 6  1 3 3  1 1 7  1 5 3  1 4 9  167 
L u p i n  1 1 1 2  1 1 2  1 3 0  1 4 4  1 5 4  1 4 9  203 
L u p i n  GG 2 8 6  1 1 9  9 9  1 2 7  1 5 2  1 6 2  150 
( b )  N i t r o g e n  u p t a k e  2 1 / 7 / 1 9 8 7  kg/ha 
1 9 8 7  k g  N / h a  ( a s  A g r a n  34:0) 
1 9 8 6  T r e a t .  R e p s  N i l  1 0  2 0  3 0  4 0  8 0  160 
O a t s  H ,  G 3 2 . 0  2 . 8  3 . 3  4 . 9  5 . 7  6 . 0  6.4 
L u p i n  H ,  G 3 4 . 3  4 . 8  5 . 1  6 . 7  6 . 4  7 . 1  7.2 
L u p i n  G 3 4 . 3  5 . 2  6 . 2  5 . 8  5 . 9  7 . 5  8.2 
L u p i n  H 2 4 . 4  4 . 2  5 . 5  5 . 2  6 . 8  6 . 8  7.6 
L u p i n  1 4 . 8  4 . 7  5 . 6  6 . 1  7 . 0  6 . 8  10.0 
L u p i n  GG 2 3 . 4  5 . 0  4 . 3  5 . 8  6 . 6  7 . 4  6.9 
( c )  D r y  m a t t e r  p r o d u c t i o n  1 / 1 0 / 1 9 8 7  (t/ha) 
1 9 8 7  k g  N / h a  ( a s  A g r a n  34:0) 
1 9 8 6  T r e a t .  R e p s  N i l  1 0  2 0  3 0  4 0  8 0  160 
O a t s  H ,  G 3 0 . 9  1 . 2  1 . 6  1 . 8  2 . 0  2 . 3  2.5 
L u p i n  H ,  G 3 1 . 7  1 . 7  1 . 9  1 . 8  2 . 1  2 . 3  2.2 
L u p i n  G 3 1 . 8  1 . 6  1 . 9  2 . 1  2 . 0  2 . 2  2.1 
L u p i n  H 2 1 . 5  1 . 6  1 . 5  1 . 7  1 . 8  1 . 9  2.4 
L u p i n  1 2 . 2  1 . 7  2 . 1  1 . 8  2 . 5  3 . 0  3.1 
L u p i n  GG 2 1 . 8  1 . 9  1 . 7  1 . 9  2 . 0  2 . 1  2.3 
H = Harvested 
G = Grazed 
GG = E x t r e m e  g r a z i n g  ( b y  mistake) 
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( d )  N i t r o g e n  u p t a k e  ( 1 / 1 0 / 1 9 8 7 )  kg/ha 
1287 k g  N / h a  ( a s  A g r a n  34:0) 
1 9 8 6  Treat. R e p s  Nil 10 20 30 40 80 160 
O a t s  H ,  G 3 9 12 18 19 21 31 37 
L u p i n  H ,  G 3 18 17 20 19 23 25 27 
L u p i n  G 3 19 17 20 25 21 26 25 
L u p i n  H 2 17 19 16 19 20 25 31 
Lupin 1 20 18 26 18 27 35 38 
L u p i n  GGG 2 18 20 20 20 22 27 27 
( e )  G r a i n  y i e l d  (27/11/1987) t/ha 
1987 k g  N / h a  ( a s  A g r a n  34:0) 
1 9 8 6  T r e a t .  Reps Nil 10 20 30 40 80 160 
O a t s  H ,  G 3 0.46 0.68 0.80 0.90 0.98 1.22 1.20 
L u p i n  H ,  G 3 0.92 0.98 1.06 1.03 1.09 1.18 1.24 
L u p i n  G 3 0.93 1.10 1.08 1.16 1.11 1.21 1.32 
L u p i n  H 2 0.90 0.90 0.93 0.99 0.98 1.07 1.22 
Lupin 1 1.11 0.91 1.05 1.23 1.20 1.35 1.26 
L u p i n  GGG 2 0.98 1.01 1.09 1.16 1.10 1.28 1.28 
( f )  G r a i n  n i t r o g e n  u p t a k e  (27/11) kg/ha 
1087 k g  N/ha ( a q  A g r a n  34t0) 
1 9 8 6  T r e a t .  Reps Nil 10 20 30 40 80 160 
O a t s  H ,  G 3 10 13 16 18 20 26 28 
L u p i n  H ,  G 3 20 21 24 23 25 28 31 
L u p i n  G 3 20 24 24 26 26 29 33 
L u p i n  H 2 20 20 21 22 23 26 30 
Lupin 1 23 21 24 27 27 32 32 
L u p i n  GGG 2 20 22 24 25 25 29 31 
-8- 
N i t r o g e n  P h o s p h o r u s  a n d  I r r i g a t i o n  o f  Wheat 
( w i t h  M e l  Mason) 
T h i s  t r i a l  w a s  d e s i g n e d  t o  g i v e  a n i t r o g e n / p h o s p h o r u s  r e s p o n s e  s u r f a c e  on 
w h e a t  u n d e r  a c o u p l e  o f  s e a s o n a l  c o n d i t i o n s .  T h e  i n f o r m a t i o n  c a n  b e  used 
d i r e c t l y  t o  t e s t  s o m e  o f  t h e  f u n c t i o n s  u s e d  i n  NPDECIDE.  B e c a u s e  w e  also 
m e a s u r e d  N a n d  P c o n c e n t r a t i o n s  i n  t h e  t o p s ,  c r i t i c a l  l e v e l s  f o r  these 
n u t r i e n t s  c a n  a l s o  b e  d e t e r m i n e d  a s  a f u n c t i o n  o f  t i m e  a n d  demand. 
T r i a l  n o . :  87M7 
L o c a t i o n :  S o u t h  C a r r a b i n  l e a s e  b l o c k .  P a d d o c k  a b o v e  t h e  d a m  (Booth) 
S o i l :  Y e l l o w  s a n d y  l o a m ;  B i c . P ,  7 p p m ;  B i c . K ,  3 3  p p m .  p H  5.3(H20) 
V e g e t a t i o n :  W o d g i l  a n d  Tamma scrub 
H i s t o r y :  C l e a r e d  1984/85 
1 9 8 5  G a m e n y a  w h e a t  w i t h  2 0 0  k g / h a  s u p e r  C u ,  Z n  a n d  Mo and 
6 0  k g / h a  A g r a n  34 
1 9 8 6  E r a d u  w h e a t  a n d  2 0 0  k g  p l a i n  s u p e r  a n d  6 0  k g / h a  A g r a n  34 
Seasonal: S o w n  l a t e  ( 1 6 / 6 / 8 7 )  w i t h  1 2  r u n  c o n e  s e e d e r .  C u  a n d  Z n  sprayed 
o u t  p r i o r  t o  s e e d i n g .  S u p e r  r a t e s  d r i l l e d  a s  T S P .  E r a d u  wheat 
a t  a b o u t  5 0  k g / h a  g a v e  a n  a v e r a g e  o f  1 0 5  p l a n t s  p e r  m2 o n  6/8. 
H i g h  N a n d  P r a t e s  r e d u c e d  p l a n t  d e n s i t i e s  f r o m  about 
1 2 0  p l a n t s / m 2  t o  a b o u t  9 0  p l a n t s / m 2 .  T i l l e r i n g  a t  6/8 
c o m p e n s a t e d  f o r  t h e s e  l o w  d e n s i t i e s .  T h e r e  w a s  s o m e  e v i d e n c e  of 
e a r l y  s e p t o r i a  a t t a c k .  E a r l y  g r o w t h  w a s  v e r y  slow. 
O v e r h e a d  i r r i g a t i o n  w a s  a p p l i e d  o n  1 / 9  ( 1 2  m m ) ,  1 6 / 9  ( 1 3 ) ,  1/10 
( 2 1 ) ,  1 2 / 1 0  ( 1 7 ) ,  2 2 / 1 0  (17). 
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